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A STUDY Or- TETANUS TOXINS AND TOXOIDS PREPARED
HN CASEIN MEDIA

N. .K ui~ma.~.E. A. GiCou'. .ind 1. V. I3 ILANOAA

N. . t* .~ 1 ,i 1i.~ iio:t. 1 ,dez lind M Iiciobiuloigy of the Avaideiny of Mi-iv il

Th-weii ' 14 .4i~,ty l.i.

Ix 12('t-:'r \e lIlltn.cIott, Ilivestl'ationl. hlave blt1h p lltetflo inl th1C ltcritt tII'e(1,ier

ill- Ihit etilt ivitiolt (fit, ete ria ill set~aleJe ld ivnthaeie Ittedlii. Aiiin(,t I te- the

spvvial 1ativrst. Tlte ilost imtporlntt .ita:.. 41;n f;,: i's ea'sea.. ;1,; 1,4,1 0' ;ill ;;(:(

hydroly.tte olit a trVptie J!e't (hJs id 'o LIt(.1i:'; , 1'Zc jj. 1943f;
.'iiillter ;1:id )1iller. 1947, 19i53. 1!.Wi. A\ (ii .t iti t t, op nilt of these. ali lirs the use
.1 seittisv~t i-tic tltlit a~i it jis.. t .. tCt'nto oldatitl toxins ofiihl activitv
i 'id pr-~iepared ill ueach t1ia lia ,!Iova It h:,h di.,ree of anltig1.rnic ad izn a anogeni

UnIrecet I11 lv t ei a'ef z. tie 'oviet Un ion for the mats pooi Ction oif
wlzt us zoo.' id prepal-c Lyd I ndi lien to. Iof othe 11.vd~ids oif Ra mon an d (;i tiaii. The-c
ntatar na 1 1Vi lte 11;ts 1 r~ s ic * otetatl. It st()ill, 4o tciieh r

*xp[tela'ive, ]it. i. io . l~ ietI~ tt 1lpossible. s(tat~~l to obtajitl froll, theso Imedia
'tet ant- fux~l, Ofi It1.i2t quallitv. Ii order to lower the price of the distributed preparation
zual obitain at toxoid of hi-her (fiilizv WCe rkepac (I the meait Iledia )IN Caseinl.

Ill pirdilillanrY in1 ve.sti ut ioii., trials were made of 20 different formtulac for cultur-e
;!1d~a t :le tInli l ofttle~,0 wich wits civeizi ltdrolysates. The best i-tediuli for

he uetion (f It-talttis toxin wa.is at medium prepared froni easein hivdrulvsate with
tile aidditimll of wheat hutsk i J1 atqueous Vy-ast extract.

li tisl, meditit 40 batellies of tetnits toxini (about 2,ot 1.) were prepared. The4 strength. of theo toxins oittuned from the casein medtia -wasi 2-3 times grreater thanth
strength of toxi -i prepared in tile media of Ranmon aind Ctluzian. The antigenie
prop()erties of the casein toxoids were also considerably highc-r than those of the anltigecns
prepared in tntiit mtedhia. Whereas; our ptroductionl toxins prepared ii. Ramon inedhuni
"onitalined an~ alverage1 Of' 7.(i00 (a)Ii lt;A~a 7.5 KU. pter ml t.-d the toxins made inl

("1 uzmaI I iii toI,0007(ifi00 Dim Inand 100fr FA. , t .e toximIs mattde in c.. *1 i medita Contained
;,.t average cof' 2,000(000i ])!in and~ 200 K.U.

A sholtt-e timeu is needed for the inactivation oif toxills prenpared in mledia not Contain-
iIlL meat tilalt 0'. till. prekpared inll Raittill or Gluzmian Illeditlml. Whereas toxin i

(IIll tednlilt Couldi be inactivated inl 20-2.5 dlays and in Ramlonl mi(litm in 18-21
ds.thle ilnaotiviltion of toxinls prepar-ed lin casein media took place lin 15-16( days .
Ini all li'kve-ratioll 1if I lie alltigenIic properties oIf toxNoids, prlepared ill mledia nlot

e')tttttilluii Ilewt it was f ,und that tite iut capatcity oft he (,toxins corresponded to the
fixin2g Capltait\- of thec tocxuis.

The, dlirieterist ie Iropi(-tives tof Ili atetes of' tetatitls toxinis ale( _,ivon ill Tab. 1,

i1w(httin ItsteviglhI aIdl fiXtiil (.I)M-iV ItS \%d!l itS th" .LlltiLlclttic ])totj)tie" tifthe toxoid~s
preptarid fia:ll these tths4i-a~t is

Ilt - inZt ' Ilti lat,i.2s u degre, (of itliltttlit V (wiviofiillg ,s it result of the
K .xa,. :a.i a asell nisla w i lvettgated . Ltltl lottt(fl WStestvd

titoixio .. la ~.;. 335, 4,5 4,55, 58. and 59 sutrvived the ljLL~l ., o



- K~ 4~ - *'W1 4~vi 4>-' W

* atiI4ii'v t t t4Ii4Il ISIXIllN l14141 tOt)N ip )tls I I,l IIr iII *' t, , li .175i I
p1.. II I: I. [I.II.\ t IToI. lflqsl'l:iI.l,. .Iv' rj.:T.tv *OFxIANI'N OXIN, AND TmON I J I.II'AItI.14 IN

V'A 0N I, N M .:liA

Xt. uf bltelh Di F.U. of flic. toXill ].1u. tr toxoid

35 3,00.o0() > 250 <33o0 > 250 <:300
40 30(l
32 :3,1 44 4044 444 2i|i) 4~ 4 :214f

,"s1l )0 , 1(ll I -_ lI I()

I3-5 lo4m,; 44II) 1111 1110
6,1 :lomo~t~o 300 310l
7.1 3,4444.fl444 :300 :3004
.7 2'500.O"O) > 20) <:(440 >2 204 < :3444
,% ! 2.500,.000 > 200 < 30(l > 200 < 3040
S-1 ,,uu|lu40 > 2010 < 300 27

c 20,41,0) > 200 < 300 > 204 < 300
%9 , 5,4)4444,44)0 4440 40)

'1 ,l)44O,0)( 00 1))
'7 1 oo.00o0,000 125 125

1441 t1.4mo )0000 100 14o0
113 2,00o,)00 200 200
137 .2,000,000 200 2;0

of toxin without any signs of t,.tamU. The gu inea-igs which had been givep toxoid
of batches no. 64, 74, 77, S1, and S4 were injected a month later with 100 and 200 l)lz of
toxin. Six days after the injection of the challenge dose one guinea-pig showed signs of
,ir, t degree tetanus. In alddition 4 guinea.pigs infmunized-with toxin of batch no. 84
were injected with 500 )n of toxin. Three showed no signs of tetanus, but0 one
developed second degree tetanus.

TA11LI: 2. DEGIU;E oV 1Iv'NKY N (ZUINI:A.I'I;.s '' AP' A SINGLE INJ.CTION OP TETANUS

TOXOII) VPEPAUIE IN CAS.IN' MEIDIA

100 Din 200 Dim 300 Dim

Result Result Result

Time of 0 .t
invebtigtio Z .. , .

0" C - 0 I = 0
F4 0 0 0 .

54 4 .

After 1)roparatioll 3 j 4 4 4 -
7 5) 4 4 4 -

4 4 4 4

54 414 4 -

~~551 3

3trao 4 5 3i 3 3 --

64 5 3 2TetI 1 .1

77 , 5 -

32 2

btorago 24
2 2iI
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Tile al 1(11clI(I~t ;a fi :a111igen~ieitV (if' IIll thI'VC bktCIie.1 of t;M 1 I4 tOxOid 1;0(4. G 1
li.l ,:44 I .. ~~4 ill cat-l (;e' l 4('(ljL were tested I ycar aftter Ihie 11144 Iwell rp.n

'e :11144.;44' Asci reIt ol, the.se of,(145 toXoilk on the Secon4d detelrIllnationl wlt 4's
~;'.oli.: 1 ,ste za. 61: :i, 1.. ih4tun it,1. 7.1; 3(40 i'.U. lind l44tch no4. -.I: ..2Oi-l:3u()

.tI~Nt14'4i(ila no( 14t ch44'll 4il1I I vear Of ,torage. The (cle-ie (1if, III~t

(( If t,.je.. 51 I )J .o 11.X(id sll
1

e1wl1,,(nu ;v ill the foot. .Aftr 30) daivS, 10j o;- 2004 bi~~

o1~i,,fi. 1ONill f.I. e1i ll' U i l.1144ii~tIs, and( waIs cwl4Jtl;y 14(11 11i7Xzu! bY theL
"OlI .1hel ;141:iL' aa (T1ale _). Th'le explerillitaat 'howed that I x'ear aftter

illil0 11 lijilv (A 4 .1 t.4N(i41 llaI ,ik) :e(4IaiI1Irl lit thel pr4evioll1s level.

Of. tho 1d o f.Iih L c-1,1 tilttx

4,44 I , two,~ cit'.c1 O 14 ~1.,l .(44f (.111114loo t14i ll 0l * .411041 Of I iild
1.1 .4Iu . 4 I (. O 21 da.4 *T firty (.,VS llfte!' the Sil,( 1 II iNCIIOI I tJIe llOd Of the

c-! , 1ilic l

A.4 i ).t 0tllc (ilwll 1.11/ tioll with I :Inl)as'.11 4id of1 hatch 14(4. 64 (,~Li.,

4loo til 1 I m1 w o- LII(4 &l.iiini44 coii1t1011Aie > 1, 1Io< I and o)f One4'1100 > 1 <5

11.. I.) ,0t~l~i.~1 .U . per nil1 c: ~ruml1 of 4 lolitlti11ed > ',10 < I anid (4' .,ix,
I <:3 .\.L'. A Itcr iilliO-ijlizatil wvith "kttd]1U tOo.id of batch 11o. 118 co1ta~fiia 175

1.. 4.I II tl]"nf 10 A. U. was11 found( in one guinea- pig, >1,10o < 1 ill 2 Unafi~

;4.i > I < 3 A .in 2 11aifIla1.]S (Til114k 3).

TA i 1 I I. I '0a.%; i :'T OF A N.(TOXINS I N 1lI~ 111. :M O F GU, VISE.' 11 (S A I '' I t 1.iMN1 SI .AT,10.
1 11 %' k%, I NJ E0414 ON.S o I, ,I-lTA X L US To XO 44 (4)1P It I C 1 IN C Al. LIN 'M l.' IA

Aron of411 4 NUilher of

No. of balc(I Txi' 44X111 a j . ill I nil Niooro Number of A. U. i44 I mfl, of
of boxoid 1 U-sod for oole of till1 ige gui4044.Jigs rh4o a411414441s scrUjiI

ii4 1 I 300 4 > I 10<1I

901 125 4 >i >11<1

17112 110l<

.4 > 1,< I

Woe(~ 1(1rttv 1's e t t UI the inu114111, iI ;g 1 ((Ieti. a' f oLtita41 4S t4Jxcids prepar44ed ill

The4. 44,4. I 1'..,i ,):1(tv of theilt' 0h411i4ii hNydroxido was fi'..t lietermiliced. For this
a~r~4..4' ... . 7 1wl, (Ittami111.s t.) 11id. co44ta1j1 1j.00~i4-314o F.1. pet 41 lt414

4a:0 ~ ~ ~ ;1 a. .lioun1t of _-5 41wg of'1 .\L.0, prie 11 of1 tllti,'C4. 'I'le comp4 leteness

4of .'1 i..- fr14444 thle a441ounl~t 441 residual14 toXNoi(L 111. 'a.pernaitatlit.

li'.(4;V -,II ill ie 6i sieh of, letit4144 t(4xoid exam4jied, lnt . i 0.0 54 and( Ihot

4110.. 1,.,... . till 41 relliainli in the uperna'l~tan~t, depezlditi- 444 the alnti-eci



.'.'ltvil tl ~lh t ld i -110~ thoatl t tj. ea toid prp re n ii

1.,11112 .;rvt w.t elf ildil-bodle~ wV. ( 2rj('( wlit ani immunIizai'4tion~ exporQil2C'ft, oil gu11121*a-plgs
%%li %-a rl-lott tches of'tetillllN 1xid Nil korlbed oil ail i liliuli hv(I rox idl. Crulde toxoild
11 bat- it). 64 eonta1illed 300~ PA... p~er' 02; li ter adskorptionl w~ith hiai i iO(1lydrioxide

*v2 '. 17. of tobxoi( rem12ained ill the superntmnt fluid1. TAxoidl of' b ach no0. 90)
1 't,2U1t'75 ~ F.L. liver in), but the slipernatauit tilud after addingr alliinium0 hVyltoXidlC

No. ofttblot N. r k il 1 11 Atmn r A12 0O. pe'r No. or F.U1. por itil of
2oodotx d11A of t0o oi([ (11w) stp-11 mik td.~

I.) :100)

'S.1 2-5
2~~~5 > < i1)

1215 I ;25 < 50
95 2..5 > 21 -

*contained mil\ 5 F.17. The fixation capicitv of' the toxoid of batlh no0. %7,.as 125 F.U.,
ai~din the e2'nat vli le' were 25 F.IX. In 1 nil of toxoid of no. WS th were el

175 V.V.. buit after adsorption with aluminium hvdroxide-thc supernatant fluid con-
tainied 25 FA.17.

Two) g. oll ot Ililnals we~re wniui/.( ithi each alnti''eln 8011)2C With ecrude anitigren
adld (others with adlsor'bed crude antigen. Tlhe guinea-pigs we%-re- i mmunized with two

.lLI .N tiMNT?.,;G PRIOPERTIES~ OF~ CR(UDE AND %.D.,401111EDI CItUD 'fANLUx TOXOIIIM

PR1EPARE~D IN X II' ,'I

No. of F. No . of I".. per So. of F.U. 'No. of
llateh no0. of pe~r nil of in] of complotely per ml of No. of *A.U. per nil

Itlit igeil crumdo toxoid adsorbed toxoid euPernatant gtiinea-pig-n of sertim

64 300 j ->10<

2.7 5 25 5 13-5
9075 I*. > 1,10 <I

170) 2 15
*l7125 -4 > 1/10<1I

100 5. . 10

150 25 5-5

injections ,f 1 nil of the preparation. with anl interval of 21 dlays. The blood for the
ue (r,11i nat ion of the antitoxin was taken :30 days atfter the Second injection. The
exp~eriment shouwed thc superiority of' the adsorbed crude antigen over the unadsorbcd
crude anti,-ren. After immunization wtith imadsorbed crude toxoid thei antitoxin content

th t! ,-er'un; ranged from > 1/10 to < 1I.. whereas in animials immunized with
ad,,orbed vru~ie toxoid tne serunm cont-.,biedi a much igher amount of antitoxin (Tiable 5).

inimmil~l~-tion. with adsorbed crude toxoid of batch no. 64the aegetitre of tile
~*~'~a w.~I:; AXC. per i (5 guinca-pigs), and i'fter immniziation ~'ith toxoid of batchi

noJ0 thle sellli eulitdt:a'd 15 A.U. (2 guinm.pigs), -with toxoid of batch no. 97, 10 A.U.
illeia-pigs), and± withl toxoid of batch no. 98S, 55 A.L'. (5 guinea-pigs).



On; tlit I1,.iS of, 6W(.( re'sllts Ic are alhle to rvciolliild for tii. l mss producitionl of
tetl.8-. t(luii I DAdii the 1l8;inl colistituciit of, wih is citeili hV(1roly.-ate. lIn this
in (I I n . wltnIii. 0ls too 0, %it i hig ai lt 'ii to tn t. ani t i antdiiigelicity Ica e prepared.

t~\fll~ ~CONCLUSIONS an g(te

Tctal., tilll in iied..o haive at toxitity of 2 or :3 timnesg t

do thn ii,xii-. J'rteped inRamion ilid (fulzialln edia.i

Stau rxolsIntO Jn imini meia Wa ( tiqu (Olttlt 2 or 3A

grcalvtr tt.\ omlit pjcpaid from mii.t miediai.
t llc iioliotiviitioni of' tetoalls ill prprdi' -s mcuJi canl ]w achieved in a

AIt I&j;. tu~on tie jilwah~ilonV 'd tu:ai,- Iltj)Ci it mat lleoodit.
t4 Iale lix I .a il y eI o tutmov O (1,1-.'iU. opipretI in ei-lo ran.,l101 parlolel to

tlae lixaioll jl8 offtlik. tOo iut( s e( ini I". . (::Xaoioliunits~).

;tti~livd 1h tajldanirds la id doWn ill the ifll111Ction1S for' die p~repairationl of tetanus
to 0Xolds III meatllCl.

ReI)~.illvest ig~ltuoll earrilet (out 1 year after pnlmjal'iUbf showeIdtat the antige

c4ontent ando an_vlitit (f toonis p repa red iii casein nimedia was fu lly ret ai ned.

C~ rude tetalilis toxoids preparedi ini Citseili media are well ads('rhed by adulilliniUli
hyd roxide.

SThe iinnining pmroties of Metnus toxoids adsorbed on aluminium hydroxide
are hII Ow ' hn Ohinunizing properties of crude toxoids. 1

Trunslated hi4F. S. FESNE

THE~ COURSE CA EXP20IvEN TALL LE?TOSPWROSIS
* IN Ia.7ADIATZD ANM2ALS/

H~. T. PET'RiOV

N. tlReccizcol 13 Ma~rch 1956)

1'. iS kcoealh I. a(1 1t the jureent time that aftor irindiation wil i ionizing radiation
theI ,.e~ laiii85u il unit l ICe olailaged. The phagocytie activ'ity of the reticulo.

eil(100' a liii h.li is s'u s-"ed Pestovil, Alce1. wv, W\ilkinsoni), thle bactericidal
polwa . I EdS 2"!its~e imiiiish ( ~eljls~i.Markus), antibody formiation is

~l. ~ ~. I ,ti u 'I'. i~iroR o). tle (ilieih i f ve.ss and( ti,.,uvs inlcrease.;

-1 .. ) lare tha t loIof t vie Vegtative andi central nervous

....................t hia col1,1 of The inlt-tiol i, workt ".vvro. Tism i" .i.tntiated
. k.~ o la, 1hrk I-aiu li .uiiol v cohn- uoroN :n irradiated

k I It' 11 J' I V *O. i an ll iit, rv .tl stIi tv )t i :~ ;tl Ie 1ut i o vea I i and

(li, li t-~ xr~~ , Siii'oidiitove, etc.). We folund lit) d.,i ill tile iev t~ V~~llii
''L ~l.tt* I' 1 il1tjit~ 1iiil11h


